Melatonin receptor density in Area X of European starlings is correlated with reproductive state and is unaffected by plasma melatonin concentration.
Several of the song control nuclei of songbirds, including HVc (higher vocal center) and Area X, contain melatonin receptor (MelR). In laboratory-housed male starlings, the densities of MelR in Area X change markedly according to reproductive state. MelR are down-regulated when starlings are photostimulated (in full breeding condition) and are subsequently up-regulated when starlings become photorefractory (reproductively quiescent). However, seasonal regulation of MelR densities in Area X has only been investigated during the light phase of the light:dark cycle. Variation in MelR densities are physiologically relevant only if they also occur during the dark phase, when melatonin is present in the circulation. Brains from male starlings that were in different reproductive states but exposed to the same 18L:6D photoperiod were collected during either the mid-point of the light phase or the dark phase. Melatonin receptor distribution was assessed in vitro by 125Iodomelatonin (IMEL) receptor autoradiography. All photostimulated birds exhibited down-regulation of MelR in Area X, and all photorefractory birds exhibited high MelR density in Area X, regardless of time of sampling or plasma melatonin concentration. Thus, within each reproductive state, MelR density in Area X did not differ over the course of a circadian cycle. The functional significance of seasonal regulation of MelR in this song control nucleus remains unclear, but it is likely to involve a release of cellular inhibition by melatonin during photostimulation, with possible consequences for song learning, memory consolidation or regulation of the context of song production.